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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a stable operation for the power voltage 
of a constant current drive circuit, without depending on on-voltage even 
if the power voltage of a circuit on an input terminal is low and 
on-voltage between the gate/source of an MOS transistor used in a constant 

current drive circuit is large, 

SOLUTION: In a constant current drive circuit converting signal voltage 
from an input terminal into current and supplying the current to a load 
through a current mirror circuit, voltage which is level-shifted by a first 
source follower 12 to which signal voltage from the input terminal 1 is 
inputted and a transistor 13, which is connected in series to the first 
source follower and which is diode- connected, is inputted to a second 
source follower 5 which drives the current mirror circuit. Signal voltage 
from the input terminal 1 is converted into current, and the current is 
supplied to the load 11 through the current mirror circuit. 
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h = 7-iISS&ffiS)T5m2(^y-X7:*-n7<i:. 

i.> h i y-mm^it-Lx&mmim\z^i&ri>^9 

7*D7, RCJt. ilffiSlOy-X7:tn7»CiE?«lC«J 

m^ms] xtii^Ti>^i<otmns.'S:nmz$^mL:h 

gSefllEI!SK:j3t,)T. 

BiilBA:^^^ e A:^ -5 7-X 7 :t o 

ti*»-(cE«o««atBI(ilslK. 

izmm^^t^t^tztbonmu^^Wi^^ iizmxftc 

[iS*J16] A;']^^*^^.<0<i^Sff*A:^fr-5mi 
^mSC0y-X7;tD7 h^>>'X37 t. 
hUE^ 1 ® y -X 7 * □ 7 h 7 > vX i: 

X^t, 

wsy-f 51-- KS^$nfcm2i^mso h^vvx^'o 

tB^*A:fjtr«^2«€S!oy-X7*a7 h7>v 

X^ch. 

flflie^ 2 y -X 7 :t n 7 h 7 > vX ffl tli ^'j »C 

iStri$:ft-LTA;'3^^J^^L. £il;'3«3^M#icSi^L 

m2i»«S!Oh7>yX^'<fct3/i'5*W>h57- 
(HlSSi:. 

[IS*«7) flfIEA*JI^*»e.0fS#«ffi*A:bt-r-5 

wsem i^ms^®y-x7*D7 h7>->'x^oai:^* 

A;'3i:-r4m2«mS!<0y-X7:tD7 K7>vX^ 
wJE^ 2 y - X 7 * □ 7 h 7 > V X ^ (oai:^ IC 



it. m2©aS!©h7>vX5'J;0/iS*U>h = 5- 
IHIK.!:. 

m^ms] HfFEA;^fflT^e<oft^«ffi^A:^tLy 

-X ^i&mit L TftJli! L h 7 > X t . 
(!9EI-7>v?X^'®HU'f >(CA*J»*»ttt. 

miiex-f -j^oiwrn^^zmR^vy h s 7-iHissroA:^» 
mmoi\^yyv7.9o'f-h • y-xiw«&*fiH#L. 

HSiax-f-y^cDigK^ir. B5sS;'3U>K5 7-(HlSS<oai 
h 7 > vX rJ' icy- h aeS:«i^ L 8(lE*1^»c 

asft Suiter « if* *s6ic<«Afect*i*air 

ss. 

C^*S10] H9ieh7>i'-X^^&SKI-7>->'X3'T- 

{mimi 1] fllB3^<£:WtS£L (electroluminesce 
nee) *^<!:LtCi$#eSi1-S«l«Jll 0E«O5£ 

[0 0 0 1] 

[fgi^cQis-r^fi^^^if] ^^m\fs.'^mMmm^\z^ 

L. A;^IS^fflll©m^S!lS^co(5I88<DaiSaJE^• 
[0 0 0 2] 

L-T. 0^Ati. W^EL (electroluminescence ; 

mifih^ti^. m.m%m.xmWi^mts.:Lt. swa^isj^a 

[0 0 0 3] W«EL^^Srffii)-r-5::?SC<htT. ^jt 

j»¥ofii»7i7r^yTK'ji'x;&st:*<«ffl$n. 4$ 
( TTFTj tl,»7) T-«fi£-rs;ii:7)<gsisnTt> 

[0 0 0 4] 114 li. fiE5t5<D^afiit!ESllElSgW«fi£(;)- 
m'S:^^tmx$)i>. (a4*:#SB-rSi:. I^LT 
li. WSEL^1^S?7)<*0. l<7)-««aii«? 
3(CS«L. te«g«««tSffilflfflh7>vX5'8WHU 
-fXCgi^L. h7>vX5'8fl)y-X«S«6«3^4(C 



(3) 
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[0 0 0 51 nn^w^mi oi5j:c^h7>->*;^^8o 

I 1= (V 1 -VGS 5-VGS 

[0 0 0 9] ML. V l\t.Xf)mTl<r)m.]£. VGS 
5. VGS 7«h7>->*X:? 5. TWy-h-y-XK 
«^>«BE. R6«fita6©atfifflT*-5. 

[0 0 1 01 SfoT. ±iC (1) IC*-r«85**h7>v 

(0 0 1 11 *iWi»^2»ciWfflifi#*En)iou. xi'-yf=- 

fflh7>vX5'9!!l^j@®1*^««-&. ±^ (1) 
fcHrfS I 1 S:mES»iL.rc h ^ >vX3' 7 h • 7 

-XPp1«ffi(i. X-f •yf'ffl K7>vX:5'9S::ft-LT. % 

[00 12] >7>vX^'7i5cka;8tt;'3U>h5 7- 
lHlK*«B£LTt»«feS!). ±iC (1) T^A&tl^ttSit 

\z\tmLtzmm.ii^ h ^ > vX :5' 8 O H U'-f >«8a<i: LT 

[0 0 13] ;>:tC, 2«$ilSIHt^lC<toT. X 

•yf^fflh7>yX^'9A«ig»f4*S80«^. X-f-y^^ffl 

I 1= (V1-2VGSN) /R 
[0 0 16] tlVyh^y-^^ti^lEnWi^^^'U^tzib 

ictt. I i>o. stoT. (3) *<fiK05iOie:^s*< 

[0 0 1 7] VGSN<V 1/2 -(3) 
[0 0 18] ht. (3) H4{C*L/iS«85lHlB 

^coy-h • V-XPelO^f >'affiVGSNSr. A*«^ 

1 ®1EEV 1 »)#»e<.Ttc-r5'£'S7J<*-5. 

[0 0 19] :£«tlll!SlftiI!g$WSIEL;g70SK)i)iS 

(cfiEfflL, Ml-. ?lfm^7>->'X^' (TFT) TISeEL 

-e-«Ac46. TFTyD-tiX(±»BE;)<£^ST*SA<. 7" 
□ -tX^WEICTa^xt. MOS h7>vX^'©y-h 

• y-XFBl(7):t>«Et)SI<nc-5. 

[0 0 2 0] 1 !CA;^$*iS, ^la^o 

l^i8ia,3^«)lHl!l«. Pv-yf (HlKIIT»lfiKLT*50. 



i-^Jt/MOS h7>vX5'®i:^bS:fflt^Tfei:l». 
[0 0 0 6] h7>vX3'7«)^r-h*iJ:CJfHUrI'> 
tt. }afit6$^^LTy-X7*D7ffl h7>vX^' 5W 

y-x(c|^S?-ri.. h7>->'X5'5roy-h«A:'7^^ 
li:L. HU-f >ttmigSg^3lcS^T5. ffifitScOi^ 
«8C^4-r4fiffi|-J:oT. H7>->*X^'7^J:tX8T 

[0 0 0 7] @4T. A:'3ai^ nc«^mE*<BiJn-r-5 

i. *U>K57-iaK€:«BS-r5h7>yX^'70H 

U'f>ttflsi itt*sc (1) -cx-rctA^aijfc-s. 

[0 0 0 8] 

) /R6 - (1) 

h7>vX^'9;!|JjgaffLTi.iSfc*. h-7>vX^*7 t 
h7>vX^8«f-hrB^HB8gS1*Si (^71*^) i:;5: 

-ilKtijBiSrr*. L*»L. X'f H7>vX^ 9 

*iiiiittSgroB#(r. h7>-:;x5' 7©';r-h • y-xra 

(1) (c^tfs-rsmiEVGs 7 7!ii%4L. ^e. 

IC. «?«fitJ^$l;l Oi:fc|i!«lE*ta]j)o$nTt»«. C 

fflm*^h7>vX^8<7)':r-MrE[IJa$n-5(DT. C 
©y-h^)ElcW*£:L;tmoit^^?Wl Ifcflti^T^). HJ 
^. X-f •y5"fflh7>vX:$'9 7!|iig»H^e«i-Cfe. iiC 

(1) -c^^snsftiiiE*. ^ffifi iiriRiters. 

[0 0 14] lI4|-^KLfc^mSft^»l[HlS§l3*5('iT. N 

=f-^^)iuos h7>vx^«y-K • y-xPBi®^> 

{I) \t. (2) tUi. 
[0 0 15] 

6 - (2) 

[00 2 1] o-:;-yi/I5|8SCDai^»SC{4a'ir*«*^ ffi 

tn^iSf. 7i7x^■ 7^i^U-rnicL5. ia4(C^Lfc^ 
«ffiffii()llIKOA:^S^ 1 tciSnsmJEOg;*c<l«. <i 

[0 0 2 2] 

[%Hq;!i«^^LJ;^ t-ri.^^] il4(cS5:L 
[0 0 2 3] |g 1 <0F=1S*(i. SUlSffiSllHlSSOTfiif^Jg 
niZ^K fctAtf. iBiiBff»Kb7>->*X^' (TF 

T) 7'D-trx^, hyy-y'T.^oiy-h • •j-xm(o:t 
ii'^m:hitmx'fS:mm{tLxiio, ±sc (3) *^6.=b?q 



t 



(4) 



#932000-040924 



[0 0 2 4] ^2 ©raa*«. ±1211 1 ©r-^a 
$JS<LT. ±SC (3) C 

to 0 2 5] maoHa^tt. h7>vx^©y-h- 

[0 0 2 6] LitAi-oX. ±ffiF»m^lCfi* 
<. :£fl85ffiaiHlK-CfiEffl-r-5MOS h7>v 

(0 0 2 7] 

:t a 70m:^7^A:^i: tmlffi* ^> h S 5-1188 S-Slft 
S20y-X7*D7i:. SrtiAS. 
[0 0 2 8] ^%B^«. A:'3«^/i»e©m#^A;'j<l:-r 

□ 7 IC it Jiltg 8? L ^'-f K T U '^^l' -> 7 K L fcHJE 

* □ 7 1- A;'7-r J: o Ic^bK LT t) J; 
[0 0 2 9] Sfe^^B^icfci-^Tti. fiiiieA;':^^*^^. 
w<i^mE*A:^t-r5y-x7*D7«ai:^THiiffi* 

[0 0 3 0] *^l«lciJt»Ttt. ii|fflHi^(CJ;tjT. 85 
[0 0 3 1] 

e A:*! fr«>m 1 ismso y - 

X7*D7h7>vX^' (12) t. ^lCDy-X:7* 
D 7 h 7 > vX ^' tiSJttffiMiEraiCgSg^Eiai^'f :t- 

Hg^$nfcg2«ms<oh7>vx^' (13) y 

i"^- h*fe^$tlt^2«aSi<0 h7>->*X^<oai;'3S: 
A*<!:-r'5S2^«SWV-X7*a7 h7>vX^ 
(5) <!:, ^2i»aSOy-X7*a7 h7>->'X^' 
(5) <D^-h\Z^^ (6) ^£r^|-LTA:^«^£}S^L. ttS 
(11) !Ct5^LT^£^S2««ii(0h7> 
v'X^ctO/iS^UxKS^-lHlK (7. 8) <»:. 



A. A;'3^^^bro<i^«/E^llDittrS^t:^U>h = 
[0 0 3 2] >JU>hi7-(ElS§<0A:^jS<i:tii 

->'x^'®y-h • y-xrattfiSr«^-rs$« (1 o) 
*fiix.. x-f •y5^^7iSfi3tt. afriE$s<7)«»mfi 

ICck 0 ;^ U > h 5 7-lHlgSwai:^ h 7 >vX^'*ffi»L 

[0 0 3 3] jiomwuzit, *m<^-ns&oi^miz':) 
^'^xmi^^mLTm^nt. xiiw^=f- (u cy- 

h$g5i^L/iy-X7*D7fflP^r^;i'MOS h7> 
->*X:5' (12) T'-^t)^\^'iy^^m.LXti^^ 
'f;*--KfiEi^«!fi£«N5^A'*)l'M0S K7>->*X^* (1 
3) t$iiJillC»^L. V-X7*D7 h7>->*X> 
(5) <r)f-h%J£^. X-h^l- (1) <Z)«ffi*»e,MO 
S h7>->'X:5'®y-h • 7-XHcD:i->«ffiVGS 2 
liiJ-fc'ltiS!miE<ffl'M^'^^P->.7 KLTl^S. CdT. N 
=f-'?^)VUOS h7>vX:5'tP5'r4=^;i'MOS h7> 
i^'X^®:t>«E:i!i<»a«il|Ll'»<!:-rs<i:. y-X7;l-a 
7K7>yX3' (5) icSSgSnfeffifii (6) (Om^Oi 
A:^lSii^ (1) icEnHn^snfcHflEii^L 

[0 0 3 4] C(n^o\Z. *%§qro*SE<D}gSltC43liT 
U. £lri (6) (O^'TTBlQEtt. ^«tlSS9i[Hl!S$:«»^ 
rSMOS l-7>yX^<7);i->1E<t:«. SIH^IC, A 

^ss^ (1) (c^4-r^)ttffiA«:ins. 

[0 0 3 5] SEtjT. h7>vX^' (7) *3J:afh7> 
vX^ (8) **^MB£$n^;^L'>h = 7-lElSS«. « 
ili«E*5ctc<h7>vX37(Dy-h • ^j-xmo^yn. 
)ElCfe#-r-5C<!:;S:<^«7iS)f?€:fTt^. (1 1) 

[0 0 3 6] t.tz. *%ajco««aiES)lHllfSli. ©W® 

? (2) \zmmmmi^^m^n7.^ y^mhyyjT.^ 

(9) A<3i»rLTfc. /7U>K5 7-lHl!Swai:^i»JCDh 
7>vX5' (8) (Df-Vti&m^'f- (4) ioraicS: 
ttenfc«?w«j#^» (1 0) (cg«$nfc«?t(cj:^ 

T. h7>vX^ (8) <oy-httfi[*^^L, /7U'> 
H5 7-liK*^S»r«t>, ftl^ (1 1) \Z^n9Lim^ 

[0 0 3 7] Sft>T. *^§g<0S«g5iEft(HlKii. 7^7 

[0 0 3 8] *%Bj(i. SiJ<0*Jg©JgSliLT, 12 2$ 
#Ba,fS<i:. A:^)®i^ (1) t^<i,<nm^ni£^Xtitt 
■5^lS«S©V-X7*D7h7>vX^' (12) 

(5) <i:. m2^mi!<0V-X7*D7 h7>->*X:J' 
(5) roilJ^icfiffi (6) $^)-bTA;'j«gA«»S!$n, 



I 



(5) 
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tbiiss^^ts (11) \zmmirzm2mmm(7)\-7>-y 

X:?<kO;i-5*U> h57-lHlSS (7. 8) ti^^. 
[0 0 3 91 

[0 0 4 0] z(r)^mmf^m\sm\i, tt^a, *«e 

vX:? 8 ® y-7.ttftlfiS8^ 4 »C^J^L K 7 > vX5' 8 
[0 0 4 1] \-y>'J7.^8(Dy-htmn^^^&l 

T. ftfljfi i(c«^*&r4S«a!o«a-ii»f^?f5. x 

»iBl! t h 7 > i^X 7 «) y -X«»tt!J»?- 4 lCl«a-r 

^. h7>v^:5'7 t h7>vX:?8ttX-f y^fflh^ 
>vX^ 9 A<:t>'^»C. h7>->*X:? 7 lCiign^€fi6£ 
5 7-Siiit.!: LT K 7 > vX^' 8 A»StB^3-r-5/J U- > h 
5 7-lHlBS«l«-r«). 

(0 0 4 21 /ife. X-f •y^'ffl h7>vX3' 9«. 

X^'roi:^^.^ffltiTt)J;t». h7>->*X^' eTJiN^r 

^;UMOS h5>vX^'Oii^. X'f -y^fflK7>vX 

JISrL. h7>vX3'97S<P5"r*JI'MOS h7 

>vX^'T«l«SnTtm«. X-f •y5^fflh7>vX:S' 

I 1 = (V I +VGS 1 3+VGS 1 

) 

(0 0481 fiL. VGS 5tty-X7*n7ah7> 
vx^- 5 ©y- ^ • y-XPBl®;i->m)I. R 6 tiffigte 

(0 0 4 91 ffioT, H7>vX5'7cOh*U"f >*^^y 

-xicflsna. ±s (4) T^-Tttssi i*^ h7>->* 
x^ 7 ®y- h • y-xreiftEt LxmEEic^^s n 

(0 0 5 01 mmmT2izmmm^tfimisaiti. X'f-y 

5"fflK7>->'X5'9A<iS3H^«|Oli^. ±^ (4) TjK 
L/;«0!tS:ttE^^L^:h7>->'X:5'7Oy-^ • 7- 
XFalHEti. X-f •yf'ffl h7>vX^' 9€::^^tT. SJt 
KltSai OfcJ;Z/h7>vXi'8 0ir-hS:^S|-r 



9«, mmt&=f-2ifia~i'K)i7!mm> jui^^^ji-cm 

(0 0431 h7>yX5'7©y-h*5iaCHU<> 
tt. ffifit6*^LTy-X7*a7fflh7>vxi5'5© 
y-XICjg^$n. y-X7*D7fflh7>vX:$'5(0 

Kiz-f >ttaii«^3ic«ig?-r^). &tn6 (nmmiz%^ 
ri>n&\t, h7>yx^7fej:t;8T«fie-r4/3U> 

[0 0 4 41 h7>vX;?5ro'!r-h«. h7>v'*X:$' 

^L. h7>vx^' 1 3roy-xfi, y-X7*D7ffl 

P^^Y^JUMOS h7>vX^' 1 2<^y-XJCSML. 
C:Oh7>vX^l 2© KU-f >ttSlfiS3?4lC. 
fc. '5r'-httA;'jSg^ 1 (lig^TS, fital4«. 'y- 
X7*o'7ffl h7VvX^ 1 3©/W7Xm8itS:«^-r 

[0 0 4 51 *fe?g0-^J6«aj<o»fPirot»TKW-r 

^(D^ytmm^mt^^^. mmmi-2iz\mmm^t 

^ic**(£:-r-5*«8EL5R^- mm) im^tfuz^^mm 

Wiri>tth\z. •nwR^^ft 1 etc. li^ii^^M*- 

[0 0 4 61 A:'j«i^l IC{t^«)S^^Eniin-r-5<*:. h7 

>xx^ 5<^y-h^EEli, A:t)^^ irommv 1 
h7>vX^ 1 2*5j;0:i 3®y-h • y-XK<D:t> 
«EVGS 1 2. VGS 1 30fD-C*-5fc*. *U>h 
= 7-(HlSSS:^Bg-r -5 K 7 > ->*X 7 CD H K >«Sit I 
UiijiC^ (4) T^rc:<tAiil53l5S. 
[0 0 4 71 

2-VGS5-VGS7) /R6- (4 

5. 

[0 0 5 11 hy>'yX^7)sJ:ZSS\tf]U>hS.y- 
@K*«lfi£LTl^-5/ts:). ±iC (4) (C^LtA^«8it 
iCtkfisjLfcflig (5 7-«i8) h7>vX^'8«H 

[0 0 5 21 :*3U> h = 7-lHl!S0A;/7tttiiti!li:'3«fiit 
Otk^^^TSSBti. h7>vX^'7. 8(D/'<^'-> 

ti. h7>vX^7*3ckLf8;)5|l-A:5'->-9-rXT* 
n«. iSC (4) •C^Lfcm«ii:^L('^m8itA<h7>->' 
X^BWKU'f > • y-xra€:Sitn«. 

(0 0 5 31 ^Xiz, mmt&i^2<nmmmmz^z>x. x 



(6) 
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yvT.^Tco'f-v • y-xr^iicti. jbs (4) \zn^>^ 

f^^EVGS 7^«^4L, -5-<7)SE*<. «?Bf«j$^« 

\znzLrz%m^n.mii\z^mt^. ^(d^o\z. * 

I 1 = (V 1 -hVGS P-VGSN) 
[0 0 5 6] iauC*5(r^T, :^U>h^^-@K;&^iE« 
»fP$rfT5fc46lC«. I 1>0 (h^>vX^7{dat 

(6) 

[0 0 5 7.] VGSN-VGSP<V1 - (6) 
[0 0 5 81 SEoT. N:foJ:^Pf^-v^;UMOS 

[0 0 5 9] ±5S (6) {C:fol^T, N:fcJ:C/P^ 

EVGSN, VGSP*«L<a*cl:5(C, lelK^tSc • 

<ft?¥rs::<i:;^j:<, iE«;5:l(if^^f=f 
[0 0 6 0] CCD.i:^lC, N;fci:r;P^rt-;UMOS h 

[0 0 6 1] SEoT, ^SEi8i(iIsigS^«^-r-5MOS 

[0 0 6 2] ^rzxti^Tlm(r>m^^w^.(Dm^(Dm 
mnE,^^<t^'iL^^t^f^^^tz^. "^mEMmm^tx 

I 1= (Vl+VGS 1 2-VGS 
[0 0 6 9] {BL. VGS5. VGS7, VQSl2\t 
h7>vX^5, 7, l2<Df-V -'J-TsfiiiD^yn 
V 1 «A:^«^ 1 c^)m^«E, R6«}gtfi6<^a^ 

[0 0 7 0] ii^ (7) T^-rUgSl It^hyyJTs^ 
7C0KK>;&^by-X{Cgin, h^>vX5'7(^y- 

1 o:fej;t;h^>vx^8<^y-h • y-xrsiJcfes^ 

I 1= (V1+VGSP-2VG 
[0 0 7 3] >^^^U?'f-^^}VU0S\^yyV7s^<D 



mmm^m-x^. ±ic (4) \z^^Lft%Wi^^^i wz 

[0 0 5 4] **^c?)-^lfi6l!10ffffl3a*«COl^TI«ig 

-h • y-xrBl<^:t>'SmVGS^&^VGSN. VG 
SP«i:L, ^^^^)VUOShyyV7.9\zmLX\i. 

^<Diry%mm^\i.mL<u^^o\z. iHiK^st-/i^ 
-y^^xm^wc&r^t,. ±]S (4) (s) 

[0 0 5 5] 

/R6 - (5) 

[0 0 6 3] *^B80-^^«HJtl. iftf^i^gigHCOiAl/^ 

[0 0 6 4] Lt^LUfi^^. *^B^(7)-^Jg^jC0^mffi 
ffiidlElgSt^, ±it (5) \z^.Lrz^o\z. N:feJ:^P5^ 

mz^^^m^t^^thj^^m^^K 
[0 0 6 5] *^s^coteco^igfisjicoiiTi«B^r 

[0 0 6 6] m2\t. *%B^O^:z(7)||Sg0iJO«^^^ 

0. y-h^A^jiS^i{ci^^by-x^}^*3^4{c 
i^^L/ch^>vX5^ 1 2coy-x^afiT;i a^^lx 

miS*(4l 4lC}iML, H^>>^X^ 1 2coy-Xi:S 
iSl 4<^»Sgg,'^.$:y-X:7;j-D7 h^>vX:$^ 5c^y- 

[0 0 6 7] *^8^(^^-a)^Jg0ijc;)^||gtai(llHlKlC 

(7) Oct^lC^C'&o 
[0 0 6 8] 

5-VGS 7) /R6 - (7) 

[0 0 7 1] ccT% *%0.3om-{iiij5SCTco^maifB 

iftlHlKJr^l^T. N^<l:U^P^A'^JHVIOS h7>i<X 
^'(^^y-h • y-XFalO:t>lE<&&^VGSN. VG 
SPchL. N^'^^Jl'MOS h^>S^X^{lB5LTti, 

^(otyn.i£i)^mmL<t^^^o{z. ©gsssc-zi^^ 

->Ht-rX^*^:£f ^t, ±S: (7) (8) 

[0 0 7 2] 
SN) /R6 - (8) 

y-h • y-xraa5^>mm*:^L<;^<i:'5«i:^(c, lHl» 



I 



(7) 
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/7U>h5 7-|Hlg8*<iESSlf^*fT^t«)»C«. I 1> 
OT^i>zt^^<^, -A^ (9) ^i^oi-rJ^^S*^**. 

CO 0 7 4] VGST<V 1 - (9) 

CO 0 7 5] l24(C^^Lfe£mDKffii)llH]!STtt. EgSA^ 

T»i. (7) *»et>W^*»&J:^JC. y-K-y-^ 
WO:j->tt)IVG S ttA^ag?- 1 ®«)EV 1 fiiTT^n 

CO 0 7 6] zoyj^oiz, :^mn<Df^-(Dmmmit, @ 

CO 0 7 Z] 0 3«. *^W©^H©lli6g0iJOm^^ 

CO 0 7 8) hy>'y7.i$'8(Df-^ii^Z^mn^n^ 
mi 0<DiSl^p,lZl,t. X-f •yf^fflh7>vX^'9C0-^ 
«rJgL. X-f •vf'fflh7>vX3'9©ffi«lC«. >7> 

vx^ 8 tm-mns^o) h =7yv7.9 1 ©y- v^i^xs 

KU'-fV^SSgL. h7>vX^7<^y-X««iS«^ 
3lcSS?-r5. h7>vX5'7;feJ:C;8«X-f y^ffl h 
7 >->'X5' 9 S::JM,T* U> h 5 7-lHlK€BlfiE-rs. 
fife. 0 3lciK-rfisiTfi. h7>vX3'7i3j;i;8ttP 
^ + *;i/MOS K7>vX3'5:^ffl-r-5. X-f y5"fflh 

CO 0 7 9) h7>vX^'7©y-h^J:tXKU-f > 

«. H7>vX:S' 1 2(7)^^ Xcj^SSU. h^>->*X 

?4(DMIC«»*t6*»a!-rs. ::wT. h7>vX3' 
1 2(SN5'-\'^;i'MOS h7>vX:7Tffl)fi-rs, 
CO 0 8 0] A:^«g^l«fcO S7>vX5' 1 2TA;'3ft 
^SrStt. K7>->'X:S' 1 2(0y-Xi:^iS«S^4OrB^ 

(1 0) T4Ae>n-5. 

coos 1] 

I 2= (V 1 -VGS 1 2) /R 6 -(lO) 
CO 0 8 2] (IL. VGS 1 IStVyyVT.^ 1 2(0^ 
• y-XK©;j->«)I. R 6 tiffifii 6 ©ffiJaffi. V 
1 ttA^ig^ 1 Ofi^®IE-C»5. 

CO 0 8 3] SEoT. Jis (1 0) -c^-rmiSA^ ^ 7 > 



vX:S'7®KK>atig(i:LT:cStX. h7>vXi'70 
y-h • y-XHttJE<!:LT«EHS^$n^). $119^ 
^2lC^afi#*<HlJDL. X-f •y^fflh7>vX^'9** 
^iittSg<7)Ji'&, ±^ (10) T/T^LfcrnatSrllfiE^fe 

L^c K 7 >vx^' 7 ©y- K • y-xreisffttx-r y 5^ 

fflK7>vX^9$^M.T. miSfftJt^ftl 0*5i^^^ 
7 > vx^' 8 ©y- h * ffiid-r 

CO 0 8 4] VyyV7~.9im~XS-Vz>yV7.9%\t.^ 
U>h5 7-|5IK<&mLTl'>StJe>, ±JC (10) \Z 
*L/::«fl5»CtfcWLt«i55*< h 7 Vv^X^' 8 © K U-f > 

CO 0 8 5} •/K.\z. mmwi-2<nwmm^\z^^x, x 

-r yf^ffl h7>vX3'9 7!i^jg»rtt«gWi®-&. N7>>'X 
^7i:h5>vX^'8«)y-hMI4M8S«Ji (;j-7tt 
«i) tAiO. h7>vX^S'7i3j;Of8T^e£-rS;'7'u> 
V\v-Wlk\-i3mt^. Lt^L. X-f •y5^ffll-7>v 

x^' 9 A<«att^®»#ii. h y >'jx^ 7 ®y- h • y 

-XFa^lCliiC (10) \znfC^r^mE.f)^^±L. MIC. 
«?^»^^11 0lCfcl^^EA«ffllQ$nTt^-5. 

EA<h7>vx:j'8©y-Mcenin$n?.oT. r©y 

-hmE»cmLfcmfiit€:ftl?fl IJCftj^-ri. Hl^. 
X'r yf'fflh7>vX^9 75<)g9r*^aiTfc. (10) 

ic^RLfcmsit^ftiSfi iic#^^-ra. 

CO 0 8 6] 0 3tCS^Lfc*^W©m=OSIie«S|©5£« 
BSffi»llHlSI*<^S?Sfilf^^fT^t*IC«. ±iC (1 0) 

J;0. *S (1 1) Srilfc-r£>S?5<*S. 
CO 0 8 7] VGS 1 2<V 1 •••(11) 
CO 0 8 8] ±iC (1 1) A»eB^e.*>?4J:^l3, 

o^H<75*sgfi»iic*3i/iT«, ia2i::^KL^8fifem-wii 

3i£««l<!:l^tll, h^VvX^J' 1 2wy-h • y-xrao;f 
>«/3£«A:^SS^ IwmEV l«T-e'J;<. i(if^«H 

(i. 04lC^pLrc[Bl!Sro2fg&g$nTt'^^. 
CO 0 8 9] MlC*%B^crimHro|lig0i|tC43l,^T(±. 0 

CO 0 9 0] ^/t. :^^^<r>m^<Dms&mo)^ftmmwi 

(TFT) t:^B£Lfc^&. m^9i<n'>tiK^'if, W 
CO 0 9 1] 

CO 0 9 2] :^%^©^ 1 ^msmm^^^ 

«}B£-r^MOS h7>vX5'(0y-h • y-XFB^<7)^> 
T«. *U>h5 7-lHi88€:ffiS|-r5y-X7:j-D'7<i: 
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(8) 
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[0 0 9 3] Sfc. *^?3<0^2©5amtt. NtSiOCP 

[0 0 9 4] *f!§^ICJ:n',S. Sm/EffiSllsl 

[0 0 9 5] S/t*«WOS3®5a«tt. A;*!*!!!^!!!© 

[0 0 9 6] Sfe*%Hj©^4(?)5«4^«, A:'l«g?mE 

:i->«jEttA*ja^o«ffiaTTi<. ftf^eatt, tie 



[02] *^WomrW*K0i|©EI!S«lfKS:*-r0T» 
[S3] *5E?g«^H«|lifg0i|®0SS«5gi£^-r0T* 
[04] Sf3l5(7)Stt«K»|al!S®«lBS$*-r0T*«. 

[??#fflift^] 
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3 mmiST 

4 SiS^^ 

5 V-;^7*n7 h7>>?;^i7 

6 J£ta 

7. 8 h7>v^^:? 

9 X^y^m\^b>i>7.^ 

I 0 ^ft 

II m 

12. 13 h7>vX5' 

14 m. 
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